Introduction {#sec1-1}
============

Adequate nutrition during infancy and early childhood is fundamental to each child\'s growth and development. The period from birth to two years of age is critical for the promotion of optimal growth, health, and behavioral development\[[@ref1]\] as during this period, child moves from mother\'s milk to solid foods as his primary source of nutrition.\[[@ref2]\] According to National Family Health Survey 4(NFHS), only 9.6% of children aged 6-23 months received adequate diet.\[[@ref3]\] NFHS 4 also suggests that about 38.4% children under 5 years of age are stunted and 35.8 percent are underweight,\[[@ref3]\] the suboptimal infant and young child feeding practices are a major contributor to this burden. The World Health Organization (WHO) has developed infant and young child feeding (IYCF) indicators to monitor and to guide the feeding practices of young children.\[[@ref4]\]

This study was planned to profile the complementary feeding practices of children 6-23 months of age to obtain information about the above indicators and the determinants affecting complementary feeding practices were also studied.

Materials and Methods {#sec1-2}
=====================

Institutional Human Ethics committee, All India Institute of Medical Sciences, Bhopal approval was obtained. Date of approval: 30^th^ January 2015. This was a cross-sectional study conducted in children 6--23 months of age, visiting Well baby clinic and Immunization center at AIIMS Bhopal during February 2015 to June 2016. Sample size of 464 with confidence interval of 95% was calculated based on the current prevalence of practice of introduction of solid, semi-solid and soft food (55% at 6--8 months) as per NFHS-3 report.

All children aged 6 month to 23 months, where parents had given consent for participation in the study were included. Children with congenital malformations affecting feeding, e.g. cleft palate and cleft lip, cerebral palsy, known chronic systemic diseases, sick children requiring admission or immediate care, children not accompanied by parents or reliable caregivers were excluded.

Data was collected by interviewing the parents/caretakers on pre-designed, semi-structured questionnaire. Socio-demographic data was recorded. Previous day 24-hour recall method was used to collect information on diet.

Data collection process was done on electronic tablet so as to facilitate real-time and accurate data entry. Statistical analysis was done using IBM-SPSS version 16 Software. Correlation of various determinants with minimum acceptable diet was done using multivariate logistic regression analysis.

Results {#sec1-3}
=======

Out of 464 children included in study, 54% were male while 46% were female. 65% of the children included were firstborn while 3% were third born or above. 53% of the children came from nuclear families. 83% families had monthly income of \>Rs. 10,000. 83% children had father with education of graduation or above who were either self-employed or were professionally occupied. 73% mothers were graduate or above. 73% mothers were in the age group of 20-29 years while 25% belonged to age group of 30-35 years. 91 percent mothers were housewives. 98% of mothers had 4 or more antenatal clinic visits during their last pregnancy, and 98% had hospital deliveries. 99% families had access to media in form of newspaper or radio or television. 68% of the families had at least a two-wheeler for commute.

Breastfeeding was initiated within 1 hour of birth in 59.5%. Breastfeeding was at least tried at any time in 99% of children. 26% children were bottle-fed. IYCF indicators of the study are given in \[[Table 1](#T1){ref-type="table"}\].

###### 

Proportions determining Infant and Young Child feeding indicators

  Indicator                                                      Proportio*n* (%)
  -------------------------------------------------------------- ------------------
  Introduction of complementary feeding (*n*=77)                 84
  Minimal dietary diversity (*n*=464)                            57
  Minimal meal frequency (*n*=464)                               86
  Minimal acceptable diet (*n*=464)                              58
  Continued breastfeeding at 1 year, Age 12-15 month (*n*=58)    86
  Continued breastfeeding at 2 years, Age 20-23 month (*n*=81)   41
  Milk feeding frequency in non-breastfed (*n*=97)               73

Multivariate regression analysis was done to correlate minimum acceptable diet and various variables affecting the feeding habits \[[Table 2](#T2){ref-type="table"}\].

###### 

Multivariate logistic regression analysis for minimum acceptable diet

                                     *p*       Adjusted OR   95.0% CI for adjusted OR   
  ---------------------------------- --------- ------------- -------------------------- ------
  Maternal age                       0.439     0.81          0.48                       1.37
   20-29 years                                                                          
   Teenage/\>30 years (referent)                                                        
  Maternal education                 \<0.001   4.03          2.35                       6.89
   Graduate and above                                                                   
   Illiterate to 12^th^ (referent)                                                      
  Income                             0.021     2.03          1.11                       3.72
   \>10,000/month                                                                       
   \<10,000/month (referent)                                                            
  Birth order                        0.293     1.29          0.80                       2.08
   Second or above born                                                                 
   First born (referent)                                                                
  Birth interval                     0.893     1.05          0.49                       2.23
   \>24 months                                                                          
   \<24 months (referent)                                                               
  Gender                             0.115     0.72          0.47                       1.08
   Male                                                                                 
   Female (referent)                                                                    
  Family type                        0.012     1.72          1.13                       2.64
   Joint family                                                                         
   Nuclear family (referent)                                                            
  Maternal occupation                0.001     3.33          1.67                       6.62
   House wife                                                                           
   Working (referent)                                                                   

Discussion {#sec1-4}
==========

According to the NFHS-4,\[[@ref3]\] the percentage of children under 3 years of age who are breastfed within 1 hour of birth in urban Madhya Pradesh are 31.6%; whereas in this study this was better at 59.5% in children 6-23 month of age. The Country profiles released by WHO show that 22% of children 0-23 month of age received breastfeed within 1 hour in India. The source of WHO statistics is Demographic and Health Surveys (DHS) 2005-2006 and World Health Statistics (WHS) 2010.\[[@ref5]\] The main reasons for not initiating early breastfeeding in the study were found to be caesarean section deliveries and intensive care unit admissions for neonates. In the present study, 98% hospital deliveries might be helpful in initiating breastfeeding within 1 hour in normal uncomplicated deliveries. Similar study done in another developing country, Malawi also showed that mothers who had a cesarean delivery were less likely to initiate breastfeeding immediately after birth.\[[@ref6]\] Secondary data analysis of NFHS-3 also shows that rates of timely initiation of breastfeeding were higher among women who were better educated, made more antenatal clinic visits, and were exposed to the radio while it was lower in women with cesarean deliveries.\[[@ref7]\] In the present study, 86% of children were breastfed at 1 year of age (12-15 month) while breastfeeding dropped down to 41% at 2 years of age (20-23 month). According to WHO, 89% children were breastfed at 1 year of age while it dropped down to 73% at 2 years of age in India. The possible reason for decreased breastfeeding in second year in present population as compared to WHO data might be less requirement of breastfeeding during second year due to better complementary feeding practices.

A total of 26% babies were bottle fed in this study while its 14% for India as per WHO. It is similar to 26.5% in Delhi study.\[[@ref8]\] 99% of the children were ever breastfed in the present study which is similar to 97% according to WHO.

Introduction of complementary feeding, i.e. children aged 6-8 months receiving solid or semi-solid food is better at 84% than 45.3% in urban Madhya Pradesh, while its 55% for India as per WHO. The possible reasons for the differences noted could be better maternal education and availability of media (in form of radio/television/newspaper) to 99% of caregivers in the catchment area of AIIMS Bhopal. Similar study conducted at an Urban Health Centre in Delhi in 2012 had 72.7% children aged between 6 and 9 months receiving complementary feeding. Secondary analysis of NFHS-3 also concluded that the rate of timely initiation of complementary feeding was higher for mothers who had more antenatal visits, and for those who watched television. In another study conducted at Agra district, timely initiation of complementary feeding was significantly associated with the literacy status of the mothers.\[[@ref9]\] In the present study 83% of mothers were literate up to 12^th^ standard or above.

Minimum dietary diversity (MDD) is 57% in the present study while it is 12% in India as per WHO. MDD was observed in 32.6% of the children in Delhi study. MDD is proportion of children 6--23 months of age who receive foods from 4 or more out of 7 food groups. The 7 foods groups used for tabulation of this indicator are: (a) grains, roots and tubers (b) legumes and nuts (c) dairy products (milk, yogurt, cheese) (d) flesh foods (meat, fish, poultry and liver/organ meats) (e) eggs (f) vitamin-A rich fruits and vegetables (g) other fruits and vegetables. Minimum meal frequency (MMF) is 86% in this study while it was 44% in Country Profile for WHO. This shows that although higher proportions of children are fed the minimum number of times, they are not fed the right diversity of food. Increasing awareness among the families is the key in promoting balanced diet in children. Another drawback that seems to be evident is that two major food groups were comprised of non-vegetarian food. More research should be done for better definition of food groups, keeping Indian population in mind. This might help in reduction of bias.

Minimum acceptable diet is 58% in this study while it is 7% for India and 8.2% according to NFHS 4 factsheet for urban Madhya Pradesh. Multivariate regression analysis was done to correlate minimum acceptable diet and various variables affecting the feeding habits \[[Table 2](#T2){ref-type="table"}\]. Higher maternal education (adjusted OR: 4.03; 95% CI: 2.35--6.89) and income group (adjusted OR: 2.03; 95% CI: 1.11--3.72) were found to be significant. Joint families had better feeding practices when compared to nuclear families (adjusted OR: 1.72; 95% CI: 1.12--2.64). Homemaker mothers were able to feed their children in more appropriate way (adjusted OR: 3.33; 95% CI: 1.17--6.62). Educated housewife mothers are able to feed their children in more appropriate way. Amendments should be done in law so that working mothers can also give more time to their children up to 2 years of age, without compromising their career. Educated, well to do joint families provide better health care during pregnancy and support mothers in establishment of healthy feeding in children. Social and behavior change communication interventions had significant impact on infant and young child feeding practices in Bangladesh, Ethiopia and other countries.\[[@ref10][@ref11]\] Policy content and stakeholder network analysis for infant and young child feeding in India by Puri *et al*. concluded that there is integration of IYCF policies into a range of agendas and guidelines related to health and child development services; however, there is lack of a specific national policy on IYCF.\[[@ref12]\] Targeted policies with behavior change strategies will help in better feeding practices in India.

The strength of the study was direct interview of caregivers by the investigator reducing the response bias. An understanding of the prevalent practices will be helpful in identification of areas that need to be focused upon and reemphasized during counseling the caregivers of the young children to improve their nutritional status. The frontline field workers and health personnel can be sensitized to address the gap areas. However, bias in sample selection due to catchment area of the hospital is limitation of the study.

In conclusion well-educated homemaker mother, higher income group and joint families help in establishing better complementary feeding habits in children less than 2 years. Maternal education and grandparents in families help in better feeding practices thereby reducing malnutrition which is a major health burden at primary care in India. The IYCF practices are far from satisfactory and greater emphasis is required to be placed on the need for dietary diversity, minimum acceptable diet and minimum meal frequency along with strengthening of breastfeeding practices.
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